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(54) IMPROVEMENTS IN ISOFLAVONE DERIVATIVES 
f7 n We CHINOIN GYOGYSZER ES VEGYESZETI TERMEJCEK 

of the general formula (I), 



CO 




RfaTcJ „ alkyl, Q_„ alkenyl or C^, aralkyl. 

*di%rc» 

aCidS fn the above formula R represents preferably methyl, ethyl, isopropyl or cetyl. 
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I.48U38 , 

tk- r alkvl arouD may b« »uaighl-«h»in«d or branched. Th« C».,. •l*<' n T| 
groujk ^r.»b6 'vlnjf .Tyl buunyf or oct«l««. ny l. «Mrt« th. C... ««JM 

''° U ^!^ of th. C_ hydroxy* group. I. 

hyd WcKd compounds having the general formula -^S^: 

aCCC C^o^Vounds 0r havln 8 the general formula (!) most preferred for 

oharmacolonical or veterinary use arc as follows: 

7-methoxy-8-morphoHnomcthyWsoflavon«, 
7-bopropoxy-8-pyrrolidinometh3fl.«onavonc. 

gencTal formula (1) crystallize from 

water 4 to 5% aqueoui solutions can be formed from tn « n 2° r °X" ucous 
solutions can be prepared. ^J^, 0 ™^ 4* to 50/ G f glucose to the solvent. 

invention as follows: Tt . 
a) a c6mpound of the general formula (II), 




(II) 



(III) 




wherein R has the same meanings as 
amine of the general formula (IV), 



defined above, is reacted with a secondary 



HN 
\ 



(IV) 



R 1 



organic or mineral acids. 



1. 4*2.2 J8 



r h « ,. ttr tin« substance of the general formula (II) compound, and 

can ffViSSS - ""crlbcd In ^JitJJji.iSS; of the «n«ra. 

In tho first step of process variant , a > » 7 '"l* 0 *J""i on may b e performed 
formula (II) b "Ejected to chlorometh^^ 

with dry gaseous hydrochloric «cld in the p" s £ n " ° so g M c f formaldehyde. The 
concentrated aqueous hydrochlorK «id «n the P«»« nc J *» L<)wij acld \ luch „ 
chloro.ncthylation i» <=oncl««ctc<l .R" 5 ^/ *7 * chK>Virf^ -X* react io r» medium e.g. 

60 to 100'C, prewroWrjV *? *° '? formula (III) so obtained can be isolated in a 
WnoJn^H! -ixturc and precipitating the 

product with concentrated Wt^™*™^ can b e converted into the desired 
The compounds of the & ncT& \[°f™X* " f " them wit h a secondary amine 
end-products of the &™«?J° r ™ ofThe^ general formula (IV) 
of the general formula (IV). As amine ™« an * , « rid inef pyrrolidine, or 2-n- 
preferably A-methylamino-ethano^ he ^ h The «5ction is suitably carried out at 
outylamino-6-methylpyndme can , be use* I. The ^rea m 

rSon^^ 

^tS^c*^^^™" a8Cnl t0 bind ^ 

hydrochloric acid liberal ed in: * e J"^-, (I) so obtained can be isolated in 
The com^unds of the gne^ romula rcm0 v,ng the 

known manner, pretcraoiy oy . nro d uct from the residue. 

asssuss i^usssya. s^ra-- — «- - - - 

alkanol. e.g. in ™*^°*l\*}}*$} orma ii (I) are of interest for the therapy of 
The compounds of the generi 'w™" 1 * * [ diac and pulmonary disorders 
osteopathic conditions (i.e. ^e trea mem o ,j ar £ a ma pectoris 

connected with hypoxia and ^P""P n »* d s 25 I^e treatment of peripheral blood 
emphyscma-and pulmonary fibrosis), and for J re « m d - a favour able (oxygeri- 
5 up P pl y disorders. These ~JPJ»^g ert p h Sphc^ratiM and energy-preserving 
separating) effect on the <»iaauve - ' the energy-intensive ion 

processes, and on the ghe - hand the ^^"^f^^on) It a subceUular 
translocation processes i<~a circular. 

mit0 T h he n 8lminomethyl derivatives increasing significantly the mitochondrial 
cytochromc-C enzyme acuvity - lkoxv . iso flavone compounds, the new 8- 

Compared to many other 7-a«<»y» ^°' ha t t h C y are water-soluble, 
aminomethyl derivatives have t he advantage ^ they a rf compositions 

The invention provides .n anothe "f^^""; compound of the general 
or feed additives containing M J^l^&S c S[ -nominal feeds or tccd 
formula (I) or a physiological^ nl formu , (I) a 

additives are prepared By adding aco™Poy no ™ itnal B fe ed. or by admixing a 
physiologically acceptable ^ thereof q J° "'^'^of with an appropriate 
compound of the genera fotmu\zW or ^ comestible. Preferred 

physiologically acceptable sol lid ^J^^r^vention extends to a method 
compounds arc those •«?^£ e [* r ^^£j c 'Xch comprises administering to said 
of increasing the weight gain of l » v «*° c * w " f ' cn comp ound of the invention, 
livestock an anabol.cally ^^^^ ^[^^^uccuticBl compositions 
A still further aspect of our invention pro viaes . p ^ formula (I) or a 

containing as active ingredient "^^'Sh a pharmaceutical^ 

a^S^-SST-srcw — - - 

conventional methods of pharmacy. formula 0) can be admixed with 

If desired, the ^^^L^^^^^Sa^ such as vitamins, 
other additives. As additives e.g bwlop^yactiv elements and other 

amino acids, cho hnc cUonde. : salts of ^^J^ ^ c fccd additives can be 
known biologically active wjstance i can .be usea compounds of the 

s^tjs^ z^^f^ 1 ^** othcr bio,ogical,y acuvc - 
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components. Furthermore, diluents, tolvents, lubricants, carriers and formulating 
agents can also be admixed with the active agents. The feed additives cm be 
admixed with the animal feed In the form of for example powders, powder 
mixtures, granulates, solutions, emulsions or suspensions. The compositions 
containing the compounds of the general formula (I) can also be admixed with the 
drinking water of the animals. 

For use in human therapy, the compounds of the general formula (I) or their 
salts may be converted to pharmaceutical compositions, such as tablets, coated 
tablets, powder mixtures, solutions, emulsions or juspensions, preferably for oral 
administration. Compositions In unit dosage form are often preferred. The 
pharmaceutical compositions usable in human therapy as well as the dietetic 
products may contain, in addition to the active agent of the general formula (J) or a 
salt thereof, other biologically active substances, primarily vitamins, as well. The 
compounds of the general formula (1) or their salts arc preferably formu- 
lated into tablets weighing^ 100 to 200 m«. These tabfets may c ^ontain 
convcntionaJ additives (such as talc, starch or magnesium stearatc) in 
addition to the active agent. The daily dosage varies depending on the 
prescription of the physician and the condition of the patient. 

The biological effects of the compounds having the general formula (I) arc 
evident from the results of the following tests: 
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Pharmacological and clinical studies 
When administered to rats for 5 weeks in an oral dosage of 10 mg7kg7day, 7- 
isopropoxy-8-moipholinomethyI-isoflavonc nicotinatc caused a significant 
nitrogen retention. In a 45 days* swimming test performed on male rats, a daily oral 

25 dosage of 5 mgTkg. of the above compound increased significantly the swimming 

performance of the animals. 

The above compound decreased significantly the oxygen demand of resting 
rats, In this test the animals were treated with a daily dosage of 1 mgVlOO g. body 
weight for 4 weeks. . i • _ 

30 The compounds according to the invention increase significantly calcium, 

phosphate and potassium retention. Neither oestrogenic, nor, androgenic side 
effects were seen in our tests, and the compounds were not seen to influence the 
functions of the thyroid gland and adrenal cortex, cither. The activity of the 
glycolytic enzyme system increases upon the administration of the compounds. 

35 The compounds appear to act on the oxidation of the NAD-depcndent substrates 

in such a way that they decrease the intensity of oxidation in the resting state, but 
increase the intensity of oxidation in the activated state. The compounds exert a 
stimulating effect on the shuttle mechanism, and improve the efficiency of 
oxidation (i.e. they increase the energy-intensive swelling of mitochondna and the 

40 activity of ^-glycerophosphate). 

The tested compounds were seen to increase the oxidation capacity of all liver 
mitochondrium substrates (the measurements were carried out in a Warburg 
apparatus). 
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Weight gain increasing effects: 
When admixed with animal feed in a concentration of e.g. 2 gV100 kg., the 
compounds according to the invention effectively increase the weight gam of farm 

amm The tests were carried out on groups consisting of 30 castrated cocks each. The 
test period lasted for 35 days. The compounds under examination were admixed 
with the feed in a concentration of 2 *yi(X> kg. of feed. In the pre-trcatmcnt penod 
(one week) as well as in the first week of the test period the animals were fed wUn 
starting feed, and thereafter feeding was continued with fattening feed. The 
compositions of these feeds were as follows: 

Starting feed: corn: 60.0%, 45% soybean: 20.0%, alfalfa meal: 2% 65% fish 
meal ?0^^t: 3.3%. calcium phosphate: 0.6%, lime: 2.3%, salt: 0.3%, vitamin 

^Jiii^^^ ^ 45% soybean; ^% oeanut grits: 
9.0%, aJfalfa meal: 2.0%. 65% fish meal: 4.5%, meat meal (45%):. 3.5%, calcuim 
phosphite: 1.0%, lime: 1.8%, salt: 0.3%, vitamin premix II: 0.5%, mineral premix I: 
0 5V 

°Thc compositions of the vitamin premixes utilized were as follows: 
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Incrcaso of weight gain, related to the 
Test No. Compound contfols 

I — (control) 

Compound "A" +5.74% 
Compound "B" +8.71% 
Compound "C" ___?_ 

II — (control) 

Compound "A" +7.51% 

Compound "B" • +_ 5 ^/o 

III — (control) 

Compound "A" +6.81% 

Compound "B" 

IV — (control) 

Compound "A** +8.76% 

Compound " B" +4.58% 

Comoound "A": 7-isopropoxy-«-morpholinomethyl-isonavone nicotinate 
Compound "B": 7-isopropox?-Mmethyl-^hydroxy C thyl-aminomethyl),sonavone 

Compound "C-^mXxy-SKme 
nicotinate 

The invention is elucidated in detail by the aid of the following non-limiting 
Examples. 

Example 1. 
7-Mcthoxy-G-chloromethyl-isofIavone. 
24.0 g. of paraformaldehyde are added to a suspension of 50 4 g or 7- 
methoxy-ifoflavone in 500 ml. of glacial acetic acid. and Ithe : nuxturc : u . hca ed to 
90°C A mixture of 1.5 g- of zinc chloride and 150 ml. of concentrateo. 
SdrochloriTacid is added dropwise to the obtained solution within 2 hours, and 
the mixture is heated for further 2 hours at 90 to 95»C. The mixture " ™£ 
1.0 e of charcoal, and filtered. The filtrate is evaporated under reduced pressure 
to a final volume of 100 ml., and 20 ^.^^^^^^^S^ 
added to the residue. The mixture is cooled in ice bath, the ^f^Stl 8 e 
filtered ofT, washed with 80% acetic acid, and dried ut vacuo. The obtained 5 1.8 g. 
of crude product is rccrystallized from hoi methanol to obtain punfied 7-methoxy- 
8-chloromcthyl-isoflavone, m.p.: 146 — I48°C. 

Example 2. 
7-Methoxy^methyl-/»-tavdroxyethy! : am^ 
8 ml of iJ-methylamino-ethanol arc added to a suspension of 15.0 g. of 7- 
mcthox^hCmefhyl-isoriavooo in 150 mL « d f ^^2-02 

boiled for 3 hours. The obtained solution ts poured into 450 ml- of ™ l ^'J™™Z 
SueouTmixture is cooled, the separated product « filtered ofT. washed woh20% 
aqueous methanol, and dried. 15-2 g. of the title compound arc obtained, m.p.- 
72 74° C (after recrystallizauoo from methanol). 

Example 3. 

7-Mcthoxy^morpbc4inonv^vl-isonavooc and salts „ 
35 mL of morpholine are added to a suspeoswo of 60.0 g, of 7.methoxv-»- 
chloromrthyl-isonaVone in 600 ml. of methanol, and the mature » heated to 
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boiling, with Mirring. The solid* dluolv« within 20minuu.. Afur J hours o* 
the slightly yellowish solution Is pourtd into 2400ml. of*il«f with Mlrrinf. Th« 
mixture is cooled, the separated precipitate Is filtered off. •"W 'J* 
aqueous methanol, and dried. 67.1 j. of 7-n«« no */i: m o r P ho, ^°, m *^;" 
isoflavone are obtained; m.p.: 179— l80»C(after ^crystallization from methanol), 

7-Mcthoxy-8-morphoUnomethyl-isoflavone Mrochloride 
17 5 k of 7-methoxy-8-morphollnomethyl-isonavonearo suspended n 160 ml. 
of absolute methanol, and th?su,o«nslpn i, heated to boding s\.rr,n| A 
mixture of 5 ml. of concentrated ^hydrochloric acid and 13 ml. of methanol Is added 
to the suspension, whereupon the solids dis»olve cont^«Mly. A^r 5 
boiling the mixture is clarified with charcoal, filtered when hot. he filtrate .is 
diluted with 15 ml. of benzene, and 66% of the J 0 '?"" *™ ^ 
atmospheric pressure. The obtained residue is cooled to -10 C. the ' "^J" 
is filtered otf washed with methanol and dried. 16.9 g. of 7-methoxjr-8-morptio- 
linomcthyl-isoflavone hydrochloride are obtained; m.p.: Z4U— m 

7-Methoxy-8-morpholinomethyl-isoflavone nicotinate 
14 0 e of 7-mcthoxy-8-morpholinomethyl-isonavone are dissolved in W nU. 
of hot abf bopropanol. and a suspension of 5.0 g. of nicotinic acid in 13 1 ml of 
to W^ol" 33dS to 'the solution^ slightly yellowish 

minutes, thereafter it is cooled to crystallize the product. The J»^»" " f' 1 "^ 
ofr at -10'C and washed with isopropanol. After drying 18 L3 g of Y™£°,* y fl * r 
morpholino-mcthyl-isofiavone-nicotinate are obtained. M.p.. 157—155 <- ^auer 
recrystallization from 85% isopropanol). 

Example 4. 
7-Isopropoxy-8-chloromethyl-isoflavonc 
56 0 b of 7-isoordooxy-isoflavone are dissolved in 560 ml. of acetic acid under 

EZniLrf to Sfiir and a mixture of 1.5 g. of zinc chloride and 150 ml. o 
Sn?en«J?te?h^hl^ Sd is added^ropwise »tej^»>™££^ 
90— 95°C under constant stirring. The mixture is maintained at 90— 95 <- tor .°?l 
addT^onll hom thereafter i, is cfarified with charcoal, filtered wnen ^t an^ the . 
filtrate is evaooratcd under reduced pressure to a final volume of 150 to 160 ml. iu 

^wSS^S^*™* 4i arC th L r f s S ™ fiKJS off 'Sed 

cooled in an ice bath with stirring. The separated crystals are filtered ott wasnea 
wUh 80A" acetic acid, and dried. 50.6 g. of the title compound arc obtained, m.p.. 
125— 126°C. 

Example 5. 

7-Isopropoxy-8-morpholincmcthyl-isoflavone and salts 
A mixture of 32 8 R cf 7-isopropoxy-8-chIoromethyl-isoflavone .164 . ml. of 
abso&U ScohcJ "and IM*J L of mo?pholine is heated to boiling, and the obtained 

7-Iso D roDOxy-8-morpholinomethyl-isoflavone hydrochloride monohydrate 
100« o ^sopTopoxy-S-morpholinomethyl-isonavone are -dissolved w i 50 ml 
of hot a^oluic ctha P nof and a mixTure of 2 8 ml. ff^^^SStS^^^SSi 
and 10 ml of absolute alcohol is added. After 0.5 hour of boding the ™*tufe is 
clarified with activated carbon, filtered and the M™'"^^™^^* 
substance is filtered off and washed with 96% alcohol After drying 10 ^ g. ow 
isopropoxy-8-morpholinomcthyl-isonavonc hydrochloride monohydrate 
obtained; m.p.: 223 — 224°C. 

7-Isopropoxy-8-morpholinomethyl-isonavone hydrosu^hate 
A mixture of 1.45 ml. of concentrated sulfuric acid (d = 1 84 1) and 1C ImL of 
methanol is added dropwise to a warm solution of ^ 10 0 g .of ™g%j£g f Z t 
morpholinomethyl-isoflavonc in 40 ^of^cthMd^Ac^^t^^a^i 
0.25 hour. During this period the crystalline end-product starts to_ ^J",, 
mixture is cooled with stirring, immersed into an ice s bath i the ^rysi ais 

are filtered off. washed with absolute methanol, and dned at 60 C. 9.9 g. ol 
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isopropoxy.S-morphoHnomcthyl.lsonavono hydrosulfato arc obtained; m.p.: 
(195)— 22^-2 J0*C 

then activated carbon is added to the mixture, and boiling is conlinuea lor 
desfecator H 1 .2 il of 7.isopropoxy-8-mon>holinomcthyl-.soflavonc n.counate arc 

fourw5 C amoun°t P of K Jsonripanol. the e^fl*S^ 0 ^^SS 
water, and retains this crystal water even after drying in a desiccato r. '»»g™p' y 
8-morpholmomethyl-isoflavone nicotinate monohydratc melts at 106-108 C. 

crvstals are filtered off, washed with isopropanol and dried. U.-J |- °" ' 
Swi^™^«»o' neth y | - iso,Ulvo,,e bitartrate hydrate are obtained, m.p.. 
!84— !86°C. 

7-IsoDropoxy-8-morpholinomethyl-isonavonc citrate hydrate 
10 0 g of 7^opropoxy-8-morpholinomethyl-isonavone are d.sso ved in ,50 > ml. 
of hot 85V isonrooanol and a suspension of 6.5 g. of citnc acid in 15 ml of 85.4 
iLlToSlnoX^SSS^M^r 15 minutes of boiling the obtained clear solution « 
dXe°l wftL^ml of dry benzene, and 20 ml. of the volat^e 

citrate hydrate arc obtained; m.p.: 151 — 153 C 

as *k ■sssrb- s&s a arsr srsiss s srs 

morpholinomethyl-isoflavone gluconate are obtained, m.p.- 131—133 

Example 6. . , . 

iStoJSSTto dr^.~ i» vacuo. H,« obui**! 3J 0 * ^SSd w 8 

uirrVd with 3 1 ml' of 50% aqucou. ?«'•>■><;. «>« pH of "»»»™ ?„ IC?C TTi° 

fSSteSo? 21:7 ?of 7-i5opropoxy*(m«b y H>-l.r*>>«>«'y'-»"""< > '"" : " , !' l > ,s<> 

flavonc are obtained; m.p.: 80— 8I°C 

7-Iso P roooxy^methyl-A-hydroxyethyl-armnomethyI)-isonavonc hydrochloride 

100?of "iLpropoxy-8^hloromethyl-isonavoac are reacted with 8 ml of> 
methylamtnoc.hano'l inVml of abjure ctf^J-^-d 

prtcfpl^eS I by Siting out with 12.0 g. of sodium chloride. The mixture is cooled. 
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tho separated crystals are filtered off, dried, and recryst alllwd from » ^°[°^ 
amount of methanol. 6.4 g. of 7.|sopropoxy.8-(methyl-^hydroxyethv -«mino- 
methyD-isoflavone hydrochloride monohydrate are obtained, m.p.. 
( 78)_164— 166-C. 

T-lsopropoxy-S-fmethyl-^hydroxyethyl-amlnomethylKisonavone 
30.0 g of 7-isopror}oxy.8Kmethyl-/J-hydroxycthyl-aminomethyl)-isonavone 
are dissolved in 90 ml. of hot isopropanol. and a suspension of 0.2 g. of nicotinic 
acid in 32 ml. of isopropanol is added. After 15 minutes of bo>>'n6 th<r mixture is 
cooled to -10 a C witn stirring. The separated crystals are filtered off. washed with 
isopropanol. and dried in a vacuum desiccator. 26.0 of 7-isoMopoxy-8-^ethyl-fl- 
hydroxycthylamino)-methyl-i3oflavone nicotinate are obtained; m.p.. I2t>—i.ii v.. 

7-Isopropo.xy-8-(methyl-p-hydroxycthyl-aminomethyl)-isonavone bitartratc hy- 
l0 a 0 C g. of 74sopropoxy-8Kmethyl-/}Khydrpxyethyl-aminoethyl)-isoflavone 
are dissolved in 40 ml. of hot isopropanol, and a suspension of 4 I ?• o f wic acid 
in 10 ml. of isopropanol is added, the mixture is boiled for 0.25 hour during this 
operation the end-product starts to crystallize . After cooling the r crystals arc 
filtered off. washed with isopropanol and dncd. 12.6 g. of ^P™?™^™™^ 
fl-hydroxyethyl-arninomcthy!)-isoflavone bitartratc hydrate are obtained, m.p.. 

134— 136° C. 

Example 7. 

7-Isopropoxy-8-piperidinomcthyl-isoflavone and its nicotinate 
A mixturcoflOO g of 7-isopropoxy-8-ch1oromcthyl-isonavonc 50 ml. of 
absolute ethanol and 10 ml. of piperidine is rcfluxcd for 6 houn ; Thc 
clarified with charcoal, filtered, and the filtrate is cooled i to -10 £™« £P"* e 7 d 
crystals arc filtered off. washed with absolute ethanol. and dried at (fTC. 9.06 g. or 7- 
isopropoxy-8-piperidinomethyl-isoflavone are obtained: m.p.: 138 C. 

7-Isopropoxy-8-piperidinomethyl-isonavone nicotinate monohydrate 
3.8 g. of 7-isopropoxy-8-piperidinomethy^ 15 ml of 

-hot isopropanol. an<f a suspension of 1.3 g. of nicotinic acid m 5 ml of S5/ 
isopropanol is added to the stirred solution. After 0 5 hours of foiling .the mixture 
is cooled, the separated crystals are filtered off. washed with ,85% ^F 0 ?™ 0 ''*™ 
dried in a desiccator. 4.4 g. o( 7-isopropo^-8-p.pend.nomethyl-isonavone 
nicotinate monohydrate arc obtained; m.p.: 133 134 C 

7 - Isopropoxy - 8 - In - butyl - (2 - rrSth^ipyrid - 6 - yl) - aminomethyll - isoflavonc 

a" mUturTof 10.0 g. of ^Pr°POxy-*^o ro meth^ 
absolute alcohol and 6 ml. of 2-n-bu t yiam 1 no^cth^pyndxnc « refiuxed for 2 
hours. The mixture is clarified when hot wnh activated carbon, filtered and the 
filtrate is evaporated to dryness In vacuo. The 16 7 g. of r«mous ^toancc ^ 
dissolved in slTml. of acetone, the solution is a^c^Hfc?* X r "cS n J 
hydrochloric acid, and diluted with water to effect crystallization After celling 
the crystals are filtered off. washed wrth aqueous acetone, and » ™™™ 

desiccator. 8.6 g. of the title compound are obtained; m.p.. 108— HO t- (alter 
recry stallization from methanol). 

Example 9. 

7-Isooropoxy-8-pyrrolidinomethyl-isonavone and salts 
5 ml. of py^SSe arc added to a su^r^on of 10.0 £ of ^roPoxy-8- 
chloromcthyl-isoflavonc in 50 mL of abjLethanol. and refluxed for 3 

hours (the solids dissolve even at 50° Q. The orange solution is c^icd with 
charcoal filtered, and 100 ml. of water are added to the warm filtrate The product 
b as desoibed in Example 5. 10.5 *. of 7-i« JP TOOoxy-8-pyrroudmomethyl- 

isoflavonc are obtained; m.p.: 115 — 116'C. 

7-lsoprtn>oxy^pvrrolidinom<^yl-isonavone py^P^^.^^fk m5 of 
A miiru^rr^f2l5 ml: of concentrated hydrochtonc ac^ (d = lJS0^^OrnL of 
absolute ethanol is added to a warm solution of 10.0 ^/^HS b 
dinomethyl-isoflavonc in 38 ml. of absolute ethanol, and the obtained mixture ts 
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,„cd for 0.25 hour. The cry,t.L whje. , = rut, X^Z" 

bribed in tho «cor.d paragraph of txampl- 5. l« •« £ obuine \| ; m P 
pyrrolidinomethyl-isoilavonc hydrochloride hydrate 

S IX— 220*C. 



7-lsopropoxy-8-pyrrolidinomethyl^ 
10.0 g. of 7-isc P ropoxy-8-pyrrohd.nomcthvl..5on a vo^ «u ^ ^ 

of warn, 3ry mixture is 

lsopropoxy-8-pyrrolidinomethyl-isoflavone nicotinatc arc 
156 — 158°C. 

7-lsopropo*y-8-pyrTolidinomcthyy^^^ 
A suspension of 4 0 g.<>f tartanc a c,d •« WjUof85^. ^JP,^^,,. 
with stirring to a hot solution ot «; °' , s l5 ^ mc H dia f e | y begin to separate, 
isoflavone in 40 ml. of isopropanol. The c^t^ i^mawy ° 8 off> £ ash ed 
After 0.5 hour of boiling the m ^.^^'J^J^S^ic pressure. 14.30 g. 

y?^?ro^x« " ° btainCd - 

m.p.: 166— 168°C. 
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Example 10. 

7-Cetyloxy-8-chloromcthyl-isonavonc dissolved 
23.0 g. of T-cetyloxy-isoflavLe .and I 6JJ .8 , of ffl«^^ h ^Z%?& 
in 460 ml of warm glacial acetic a?^-.^, "^5? thesolSiion ^90 to 9S"C within 
ml. of concentrated hydrochloric aicd is added to the '»JJ l *°, n ^ l 95 . CThe mixture 
2 hours, and the mixture is stirred ^^iuonal 2 hours a 9U to £ ^ ^ 

is clarified with activated carbon filte J 0 J c ^«% 1 ^ 0 V,w£l.ed with 80% acetic 

fflSSHK^^^ ^ C ° btainCd: 

m . p ; : 85— 86° C (after recrystalhzation from absolute aiconoij. 

Example 11. 

7-Cety«oxy^ 50 , ml. of 
A mixture of 15.6 ,g. of / "Choline is refluxed for 6 hours. The solid 
absolute ethanol and 10 mL of morpho ^ e fa » c £Skf with charc oal when hot. 
substance slowly dissolves The red : solution * , icc ba th The 

filtered, the filtrate is coo'e^and ^^"JffSSrtc ethanol. and dried in a 
separated crystals , zrc filtered off ^. 7 ^ d ^ mo ^ holin omethyl-isonavone are 
vacuum desiccator.- ij.j b- *" ■> 
obtained: m.p.: 93— 94°C. 

7-Cetvloxy-8-mo n) holir.omethyl-ison^ abs(jlulc 
A mixture of 1 ml of concentrated hydro^Wom 
alcohol is added to a hot so ution of 1L0 g. o^ .-c«y ° > fe boi , e $ for 0 . 25 hour, 
isofiavone in 20 ml^ of absolute ^alcohol -^^f^hed with 96% alcohol, and 
a „d then cooled Th^sepa^ hydrochloride are 

obtained"; mV- (151>-187-189-C. 

7-Cetvloxy-8-morpholinomethyl-bonavone "'cotinate 

immersed into an ice bath, the *P*™* co "^fT-cetyloxy-S-morphoIinomcthyl- 
isopropanol, and dncd ut ^'^.f^^^^ 
isoHavone nicotinatc arc obtained; m.p.. (8V— W)— ^. 
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W!!M \M. CLAIM IS: — 

1 \ compound of the general formula (t) 




(i) 



CM, 



or 



wherein 

R is C, „ alkyl. C,.„ alkenyl or C,_ M aralkyl. 
K l is C,.« alkyl, and 

R l is C t « alkyl, C,_ 4 hydroxyalkyl. phenyl, pyndyl or picolyl, 
R l and R 1 form together with the adjacent nitrogen atom a five- or six-mcmbcrcd 
heterocyclic rine with one or two hctcro atoms, . , 

or a physiologically acceptable -.alt thereof formed with an organic or mineral 

aC ' d 2. A compound according to claim I wherein R is C,.„ alkyl. vinyl, allyl. 
butenvl. octadcccnyl. benzyl or /}-phenethyl. . , rto ,ther 

3' A. comDOund according to claim I or 2 wherein R* and R form together 
with the adjTcenTmtrpgen atom pipcrazino. N-methyl-piperaz,no. morphol.no. 

piperadino or pyrrolidino group. 

4. A compound of the genera! formula (I), wherein 
R is methyl, isopropyl or cetyl, 

R 1 is methyl or butyl, and Dl , c2 fru-m 

R ; is methyl, *-picolyl. rt -hydroxycthyl or /J-hydroxyethyl. or R and I R . form 
together with the adjacent nitrogen atom a morpholino. pyrrolidine or piperidino 

' 0gi t 7 a Me?ho%t8-^ - d Physiologically acceptable 

Sak % lh 7-I S 0 o f propoxy-8-morpholinomethyl-isonavonc and physiologically accept- 
ablC 8 Sa 7!lsop7opoxy-8-(methyl- ; J-hvdroxyethyl-aminomethyl)isonavone and phy- 

siologially acceptable salts thereof. ma hi r 

9. 7-lsopropoxy-8-piperidinomethyl-isonavone and physiologically acceptable 

Sah %0.Trsopropoxy-8-ln-butyl(2-meth>lpyrid^yl)-ami.nomethyll-isonavone and 

DhvsioloKicalfv acceptable salts thereof. . . „_ 

P " , I f .Isopropoxy-8-pyrroIidinomcthyl-isonavonc and physiologically accept- 
able salts _^ c € t ^£^ g . morphoHnomethyl . isonavonc and physiologically acceptable 

SaUS n C The hydrochloride, hydrobromide. hydrosulfate. "icotinate. I 'itartrate 
citrate, gluconate or lactate salt of a compound as churned in any of 

^'T/compounds according to claim 1. substantially a* hereinbefore described 
with reference to any one of Examples 2. 3. 5—9 or II. fnrmul . , n 

1 5 A process for the preparation of a compound of the general l° rm £ a <•> f 
defmed \n claim 1 which comprises reacting a compound of the general formula. 



(HI) 



wherein R is as defined in claim I with a secondary amine of the general formula 

R' 




HN 



(IV) 



wherein R' and R l each have the meanings defined in claim I. 



10 



15 



20 



25 



30 



35 



40 



45 




Bp 



12 



1,452,2 J8 



12 



ami>w roactant of « he « 1 eMr 1 a '/°iX 15 or 16 in which an alkanol of 1—4 carbon 

compound of the general formula:— 



(H) 
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aCid 20 rpSts^daTmcdTn claim 18 or 19. in which the chloromethy.ation ., 
PCd TA^ts P I"^cd incVa^wtcrein said Lewis acid is zinc chloride. 

1S _2l. in which the 

chlorome^hy^nonJS a Pe^ wncre5n thc ch lorometh y lation is 

performed at 85 to 95°C. claims 15—23 including the step of 

l&i STpSlX &la^ acceptable acd 

M S?J&££i fchi-Kd in claim ,5 • ^o^ 

26. A process for l the Preparation of f™P™™ c ™ f dd5tion sa |ts thereof. 

^ti^aS^ <° ^ ° f EXamPl " 2 ' 3 ' 

^VAompounds of general formula 1 ^ff^SS^ ^ ^ 
addition salts thereof made by. the ^ process o ^y^^^ claims ,_4 or 

28. A feed additive ^"X^^^S^CMfriiv or comestibU. 
13 »rftl£^X^^ffi«1* «o«W."S a compound accordmg 
l ° a 70 Of A?anim^fe 2 e°d r or 4 watering exposition comprising^ anabolical.y 

effective amoral of a compound « '"J*„V jvestock «hicl> comprises 

compound as claimed in any of claims i-> 

ph "^rSp^» , &SS inc&rcTmprising a compound according 

to any of claims 5-^2. , . , - 33 or 34 \ n unit dosage form. 

35. A composition as claimed in ciaim jj ui 

For thc Applicants 
FRANK B. DEHN & CO., 
Imperial House, 
15 — 19 Kingsway, 
London WC2B 6UZ. 
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